Introduction
Alcoholic ketoacidosis (AKA) is an underrecognized condition that is seen in alcoholics following abrupt cessation or reduction of alcohol consumption. Symptoms and routine laboratory results are non-specific. The diagnosis of AKA is complicated by the fact that standard tests for ketone detection do not detect -hydroxy butyrate, the primary ketone present in AKA, and must be measured directly. Patients may have a mixed acid base disorder with a primary wide-anion-gap metabolic acidosis, and concurrent metabolic alkalosis and respiratory alkalosis (triple acid base imbalance). A high index of suspicion should be maintained in all patients with a history of heavy alcohol consumption.
Case report
A 52-year-old woman with a history of type 2 diabetes, alcohol abuse, hypertension and dyslipidemia presented with acute onset of shortness of breath. The shortness of breath was worsened with exertion, and alleviated with rest. She denied chest pain, orthopnea, paroxysmal nocturnal dyspnea, fever, cough or edema. Her usual medications include aspirin, atenolol, glipizide, losartan and loratadine. She reported drinking three glasses of vodka daily for many years and had disclosed recent binge-drinking within two to three days prior to this hospital visit.
Her physical examination was significant for a respiratory rate of 32 per minute, and oxygen saturation of 99%. Her lungs and cardiovascular examination were unremarkable. Her electrocardiogram demonstrated normal sinus rhythm without ischemic changes, and chest radiograph was normal. The laboratory tests revealed WBC count of 12,300/µL, platelet count of 123,000/µL, hemoglobin of 10.9 g/dl. Plasma glucose was 87 mg/dl (4.8 mmol/L), sodium 135 mmol/L, potassium 4.7 mmol/L, chloride 92 mmol/L, CO 2 6 mmol/L, BUN 11 mg/dl (3.92 mmol/L), and creatinine 1.5 mg/dl (132.6 µmol/L). Calculated anion gap was 37 mmol/L. Urinalysis was significant only for more than 80 mg/dl of ketones. Her liver function tests demonstrated total bilirubin of 9.4 mg/dl, aspartate amino transferase of 185 U/l, alanine amino transferase of 65 U/l and alkaline phosphatase of 318 U/l. Her liver ultrasonography was performed and demonstrated fatty infiltration of liver. Arterial blood gas analysis on room air showed pH 7.24, PaCO 2 13 mmHg (1.72 kPa), PaO 2 113 mmHg (15.02 kPa) and HCO 3-5.3 mmol/L. Her serum ethanol level was 0.05 g/dl (11 mmol/L). Measured plasma osmolarity was 312 mOsm/L and calculated plasma osmolarity 290 mOsm/L.
Her serum ketone was negative and serum lactate was 1.2 mmol/L (normal range: 0.7-2.1 mmol/L). The serum methanol, ethylene glycol, acetaminophen, D-lactate and propylene glycol were all negative. Plasma salicylates and isopropyl alcohol levels were 3.2 mg/dl (0.23 mmol/L) and 10.7 mg/dl (1.77 mmol/L), respectively. The small level of salicylates and isopropyl alcohol was felt unlikely to explain her clinical and metabolic pictures. Levels in excess of 30 mg/dl (2.2 mmol/L) and 50 mg/dl (8.32 mmol/L) are typically required to cause the clinical sequelae for aspirin and isopropyl alcohol respectively. AKA was suspected as a possible cause given her history of alcohol abuse, recent binge-drinking, elevated osmolar gap, and wide anion-gap metabolic acidosis with concomitant metabolic alkalosis and respiratory alkalosis. Her -hydroxy butyrate (BOHB) was found to be elevated at 17.85 mmol/L, confirming the diagnosis of AKA. She was treated with 5% dextrose intravenously. She recovered rapidly and was able to be discharged in a few days.
Discussion
Alcoholic ketoacidosis is a relatively uncommon diagnosis 1 with unknown incidence. One study indicated that alcoholics arriving at emergency departments with complaints related to excessive alcohol intake found ketoacidosis in 25% of patients. 2 AKA typically occurs in a heavy alcohol drinker after acute decrease in alcohol and food intake. 1 Patients typically present with gastrointestinal symptoms (nausea, vomiting and abdominal pain) in about 60-70% of cases and shortness of breath about 20% of cases. 2, 3 One clue to the diagnosis of AKA is its acid-base disorder, which classically appears as wide-anion-gap primary metabolic acidosis with elevated osmolar gap. At the same time, patients may have respiratory alkalosis (from alcohol withdrawal, fever, sepsis, alcoholic hepatitis) and contraction metabolic alkalosis (from nausea, vomiting and poor intake). The three metabolic abnormalities, results in 'triple acid-base disorder', present in about 10% of AKA.
With using Winter's formula, the predicted PaCO 2 in our patient ranged between 15-19 mmHg (1.99-2.52 kPa), which was higher than her PaCO 2 level of 13 mmHg (1.72 kPa). This suggests the presence of respiratory alkalosis. At the same time, the result of anion gap-HCO 3-was +7, which suggested concomitant metabolic alkalosis.
Another problem in diagnosing AKA is ketone detection. The usual method for detection of serum ketone is the nitroprusside test. This method is very sensitive for detection of acetoacetate, less sensitive for acetone, but not sensitive at all for BOHB. 1 Physicians should keep in mind that once thinking about the diagnosis of AKA, the BOHB levels (the major ketone body in AKA) should be evaluated to confirm the diagnosis. The pathophysiology of this is that in ethanol metabolism, NAD + is consumed in the breakdown of ethanol to acetyl-Co-A and NADH. Acetyl-Co-A is then used as the precursor for Krebs cycle, ketone formation and free fatty acid synthesis. In alcoholic patients, the chronic consumption of NAD + results in a low NAD + /NADH ratio. In stress situations or starvation, the insufficient NAD + will inhibit aerobic metabolism via Krebs cycle. This along with the release catabolic hormones (such as growth hormones, cathecolamines and glucagon) will result in lipolysis and ketone formation. In the usual ketone formation, acetoacetate and BOHB exist in equilibrium, the balance of which is determined by the NAD + /NADH ratio. The relative deficient in NAD + (low NAD + /NADH ratio) will drive the equilibrium from acetoacetate toward BOHB. This results in a higher fraction of BOHB to acetoacetate in AKA.
The management of the AKA is typically intravenous fluid with dextrose. Treatment with normal saline solution alone usually worsens the severity of ketosis. 1 Prognosis is usually excellent but complications such as acute pancreatitis, Wernicke's encephalopathy, rhabdomyolysis, congestive heart failure, diabetic ketoacidosis and death have also been reported. [4] [5] [6] [7] [8] In conclusion, AKA is usually seen in chronic alcohol abuse. Patients can present with a mixed acid-base disorder, but the primary component is wide anion-gap metabolic acidosis. Once there is suspicion for AKA, the serum -hydroxy butyrate should be measured. Early recognition and management by a physician is crucial for this illness.
